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1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED

The Middle Sheyenne River sdiasin (09020203) collectively coveapproximately 2,005
square mile$1,283,384acre$ and is located within sevaounties (Barnes, Benson, Eddy,
Foster, Griggs, Nelson, Steele, and Stutsman Coulfiab)e 1 andrigure 1). For the purposes
of this TMDL, the impairedgtream segmeris located inGriggs, NelsonandSteele counties that
comprisea watershed area of approximately 412,88fes. Th&heyenne Rivempaired
streamsegment liswithin thelevel Il Northern Glaiated Plains (46) ecoregion.

Table 1. General Characteristics of theSheyenne RivelWatershed.

Legal Name Sheyenne River

Stream Classification |ClasslA

Major Drainage Basin |Red River of the North

8-Digit Hydrologic Unit 0902023
Counties Nelson and Grigg€ounties

Level Il Ecoregion Northern Glaciated Plains (46)

Watershed Area (acres}412,887
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Figure 1. Middle Sheyenne RiverSub-basinand Sheyenne Riveiatershedin North
Dakota.
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1.1 Clean Water Act Sectior803(d) Listing Information

Based on the 22 Section 303 (d) List of Impaired Waters Needing TMIHN®DoH,
2012), the North Dakota Depiment d Healthhas identifieca 93.81mile segment of the
Sheyenne River frorthe Tolna Dam outlefND-09020203020-S) downstream to Lake
Ashtabulaasnot supportingecreational usedgue toEscherichia colbacteriaE. coli) (Table

2 andFigure 3.

Table 2. SheyenneRiver Section 303(d) Listing Information for Assessment Unit ID
ND-0902®203-001-S_00 (NDDoH, 202).

Assessment Unit ID

ND-0902023-001-S_00

Waterbody Sheyenne River from Tolna Dam outlet (NI®020203020
Description S) downstream to Lake Ashtabula.

Size 93.81miles

Designated Use Recreation

Use Support Not Supporting

Impairment

E. coliBacteria

TMDL Priority

High
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Figure 2. Sheyenne RiveiTMDL Listed Segment
1.2 Ecoregions

The Sheyenne Rivewatershed lies within three level IV ecoregions. These are the End
Moraine Complex ecoregion (46f), Drift Plaiasoregion (46i), and Glacial Outwash
ecoregion (46j) (Figw 3). The End Moraine Complexoregion (46f) is composed of
blocks of material scraped off atttrougrst up by the continental glacier at the south end
of the Devils Lake basin. The western part of the ecoregion exhibits similar stagnate
moraines similar to the Missouri Coteau while the souther moraines contain slightly
higher elevations resulting in woodksdke boundaries and morainal ridges. Land use
within the End Moraine Complex ecoregion consists of mixed range and cropland
depending on slope and presence of rocky soil.

The Drift Plains ecoregion (46i) was created from the retreating Wsgem gladers

which left a subtle rolling topography and thick glacial till. A large number of temporary
and seasonal wetlands are found in the Drift Plains. The Drift Plains contain productive
soils and level topography which largely favors cultivation practi¢éistoric grasslands

of transitional and mixed grass prairie have been replaced with fields of spring wheat,
barley, sunflowers, and alfalfa. The Glacial Outwash ecoregion (46j) is characterized by
smoother topography and soils with high permeabilitylandwater holding capacity.

Cropland production is poor to fair with most areas being used for irrigated agriculture.
Soil blowing is present in droughty areas and is reduced by retaining native range grasses
like little bluestem, needlandthread andjreen needlegrass (USGS, 2006).
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Figure 3. Level IV Ecoregionsin the Sheyenne RivelWatershed

1.3 Land Use

The Sheyenne Rivewatershed encompassER?,887acres inGriggs, NelsonandSteele
Counties, North DakotaAccording to National Agricultad Statistics Service (NASS)
2007 land cover data, the dominant land use in the watershed is agricuthusé
percent used fazropland 33 percentgrassland/pasturand the remainingj2 percent a
combination of water, wetlands, or developed/open space (Fyuighe dominant
crops grown in the watershed are spring whamtbeans, corn, and sunflowers
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Figure 4. Land Usein the Sheyenne RiveMWatershed (NASS, 2006).

1.4 Climate and Precipitation

Precipitation data for the Sheyenne River was obtained from the North Dakota
Agricultural Weather Network (NDAWN) station located n&&Henry, ND on the west
sideof the watershed. Figure 5 shows monthly precipitation data avermagie fyears

of 19% to 2008 compared to the precipitation totals for each month during 2009 and
2010. Snowfall data had not been converted into precipitation for the months of January
through March and November through December for the yeast@2®1Q so those

months do not appear in Figure 5.
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Figure 5. Monthly Precipitation for the NDAWN Weather Station Located Near
McHenry, ND.

1.5 Available Data

1.5.1E. coliBacteriaData

E. coli bacteria samples were collected at one location whieiiMDL listed stream
reach(ND-09020202001-S_00)(Figure6). Themonitoring site 380009, idocated on
the Sheyenne Rivet.5 miles east of Cooperstown, NBSite 30009wasmonitored
weekly or when flow conditions were present during tloee@ion seasofMay-
September) i”009 and 2010Themonitoring station was sampled by therth Dakota
State Water Commission and Garrison Diversion Conservancy Désrrt of the
Upper Sheyenne River Water Quality and Watershed Assessment Project

Monitoring site 380009 has also been an ambient monitoring site for the North Dakota
Department of HealttNDDoH) for a number of years. E. coli bacteria samples for
monitoring site 380009 wemdso collected by the NDDoklverysix weeks during the
reaeational season of 202010

Table3 provides a summary @&. coligeometric mean concentrations, the percentage of
samples exceeding @CFU/100mL foreach montland the recreational @gassessment

by month The geometric mea. coli bacteria concerdtion and the percent of samples
over 4® CFU/100ml wasgalculated for each month (M&eptember) using those
samples collected during each mofrthm 20012010
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Table 3. Summary ofE. coli Bacteria Data for Site 380009 (Data Collected in2001-2010).
380009
Recreational Season May June | July | August | September
Number of Samples 10 10 16 18 13
Geometric Mean 24 31 55 60 143
% Exceeded 409 CFU/100 mL 0% 0% 0% 0% 23%
Recreational Use Assessment FS FS FS FS NS

FST Fully Supporting; FSbT- Fully Supporting but Threatened; NSi Not Supporting; INSFD i Insufficient Data

Analysis ofE. coli bacteria data collected site 38009from 2001-201Q demonstrated

thatthe months of May, Junduly, and Augustverefully supporting the recreation use
(Table 3) Based on thgeometric mean and percent exceeded calculatiorieganonth
of Septembermrecreation useas not supporting (Table.3pPatausedfor this analysis is
provided inAppendixA.

1.52 Hydraulic Discharge

Daily stream discharge values were colle@edne stream location within the Sheyenne
Riverwatershed. This location wasthe United States Geological Survey (USGS)
gaging statioocated on Sheyenne River n€&xoperstownND (05057000) (Figure 6)
The USGS station has operated continuously si@dd and is collocated with the
NDDoH monitoring location 3@009.
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Figure 6. E. coli Bacteria SampleSite 380009and USGSGage Station 05057000
Located an the SheyenneRiver Near Cooperstown, ND
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2.0WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximum Daily Loads (TMDLS) be developed for
waters on a state's Section 303(d) 1ist. A T
wasteload allocations for pu sources and load allocations for non point sources and natural
backgroundodo such that the capacity of the wat
exceeded. The purpose of a TMDL is to identify the pollutant load reductions or other actions

that should be taken so that impaired waters will be able to attain water quality standards.

TMDLs are required to be developed with seasonal variations and must include a margin of

safety that addresses the uncertainty in the analysis. Separate TMDéguared to address

each pollutant or cause of impairment, which in this cake ¢®li bacteria.

2.1 Narrative North Dakota Water Quality Standards

The North Dakota Departmeaot Health has set narrative water quality standards that
apply to all surice waters in the State. The narrative general water quality standards are
listed below (NDDoH, 201).

1 All waters of the State shall be free from substamatigutable to municipal,
industrial, or other discharges or agricultural practices in coratents or
combinations that are toxic or harmful to humans, animals, plants, or resident
aguatic biota.

1 No discharge of pollutants, which alone or in combination with other substances
shall:

a.Cause a public health hazard or injury to environmental resources;

b. Impair existing or reasonable beneficial uses of the receiving water; or

c. Directly or indirectly cause concentrations of pollutants to exceed
applicable standards of the redgag waters.

In addition to the narrative standards, the NDDoH has set biological goal for all surface
waters in the state. The goal states fAthe
similar to that of sites or waterbodies determined by tharti@ent to be regional
reference siltl)eso (NDDoH, 20

2.2 NumericNorth Dakota Water Quality Standards

The Sheyenndiveris a Clas3A stream. Th NDDoH definition of a Class IAtream is
shown below (NDDoH, 201).

Class IA- The quality of the watrs in this class shall ke same as the quality of class |
streams, except thathere natural conditions exceeth§s | criteria for municipal and
domestic use, the availability of softening or other treatment methods may be considered
in determining wilther ambienivater quality meets the drinking water requirements of

the department

Table4 provides a summary of theimericE. coli bacteriacriteriawhich appiesto
Class A streams. The E. colibacteria standard apgsonly during the recreation season
from May 1 to September 30.
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Table 4. North Dakota E. coli Bacteria Water Quality Standards
for Class IA Streams.

Parameter Standard
Geometric Meart Maximum?
E. coliBacteria 126 CFU/100 mL | 409 CFU/100 mL

TExpressed as a geometric mean of representative samples collected during any consedayipe6d
2No more than 10 percent of samples collected during any consecutilay 3@riod shall individually exceed the standard.

3.0 TMDL TARGETS

A TMDL target is the value that is measured to judge the success of the TMDL &iai
targets must be based date water quality standards, but can also include site specific values
when no numeric criteria are specified in the stand@te following TMDL target for the
Sheyenne Rives based on the NDDoH water quality standardsocoli bacteria.

3.1Sheyenne RiverTarget Reductions in E. coli BacteriaConcentrations

The SheyenndRiveris impaired because &. colibacteria. Th&heyenndiveris
classified asot supportingecreational beneficial uses becaus& .ofoli bacteria counts
exceeding the North Dakota water quality standard. The North Dakota water quality
standard foE. colibacteria is a geometric mean concentratiob2CFU/100 mL

during the recreation season from May 1 to September 30. Thus, the TMDL target for
this report isl26 CFU/100 mL. In addition, no more than ten percent of samples
collected forE. coli bacterisshould exceed 40CFU/100 mL.

While the standa is intended to be expresseda&0-day geometric meamor purposes

of these TMDLsthe target is based @m E. coli concentration d26 CFU/100 mL
expressed as a daily average based on individual grab saripie®ssing the target in

this way willensure the TMDL will result in both components of the standard being met
and recreational uses are restored.

4.0 SIGNIFICANT SOURCES
4.1 Point Source Pollution Sources

There are no known point souscihat discharge directly to tARéVIDL listed segmenof

the Sheyenne RiverThere are, howevethreemunicipalties, Cooperstown, Aneta and

McVille, which are locateth the contributing watershed of the TMDL listed reach

Each of these municipalitidss wastewater stabilization ponds that have the loiéipa

of discharging The city of Cooperstown discharges to an unnamed tributary to the

Sheyenne Riveait a location which is approximatefymiles upstream from its

confluence with the Sheyenne Riverhe city of Cooperstown has discharged 14 times

during the last 10 years (202011) with each discharge lasting an average of 6 days

(range 38 days)and each discharge totaling an average of 25.7 million gallons. The city

of Aneta discharges to Pickerel Lake Creek at a location which is approximateljes

from its confluence with the Sheyenne Rivér.the last 10 years, the city of Aneta has

only dischargeanly 5 times, once each in 2002, 2004, 2005, 2008 and 2010. Each

discharge was for an average of 6.8 dayd7.6 million gallons. Thecityof Mc Vi | | ed s
waste water stabilization pond has the capability to discharge to McVille Coulee at a

location approximately 4.15 miles upstream from its confluence with the Sheyenne River.

I n the | ast 10 years ther e Ilastewatertreatment no di
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facility. There are currently no effluent limits for bacteria in the NDPDES permits for
these facilities.

There areseverknownanimal feeding operations (AFOs) in tbentributingwatershed

of theSheyenne RiverThesevenAFOs in theSheyenndiver watershed includ®ur

small (0300 animal units (AUs)) AF®and treemedium(301-999 AUs) AFOs which
have a permit to operatéill sevenAFOs are zero discharge facilities and are not deemed
a significant point source &. cdi bacteria loadings to tHfeheyenndRiver.

4.2 Nonpoint Source Pollution Sources

The TMDL listed segmentfahe SheyenndRiveris experiencinge. colibacteria
pollution from nonpoint sources in the watershetivestock production iaot the
dominantagricultural practice in the watershledt livestock grazing and watering in
proximity to theSheyenndRiveris common along the TMDL listed segment

The nortleast section of North Dakota typically experiences long duration or intense
precipitation during the early summer months. These storms can cause overland flooding
and rising river levels. Due to the close proximity of livestock grazing and watering to

the river, it is likely that this contributds. colibacteria to th&heyenndiver.

These assessments are supported by the load duration curve analysis (Section 5.3) which
shows exceedences of tBecoli bacteria standard oarring duringhigh andmoist
conditionflow regimes

Wildlife may also contribute to the. colibacteria found in the water quality samples,
but most likely in a lower concentration. Wildlife are nomadic with fewer numbers
concentrating in a specific area, thus decreasing thmpildy of their contribution of
fecal matter in significant quantities.

Septic system failureight alsocontribute to thé. colibacteria in the water quality
samples. Failures can occur for several reasons, although the most common reason is
imprope maintenance (e.g. age, inadequate pumping). Other reasons for failure include
improper installation, location, and choicetlo¢ system. Harmful household chemicals

can also cause failure by killing the bacteria that digest the waste. While the mimber
systems that are not functioning properly is unknown, it is estimated that 28 percent of
the systems in North Dakota are ifag (EPA, 2002).

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the linkage between the water daedjigg and the
identified source or sources of the pollutant (Ee.colibacteria) to determine the load reduction
needed to me¢he TMDL target. To determine the cause and effect relationship between the

~

water quality target and the identified soyrcet he #fl oad duration curveo

The loading capacity arMDL is the amount of a pollutant (e.&. colibacteria) a waterbody
can receive and still meet and maintain water quality standards and beneficial uses. The
following technicalanalysis addresses tke coli bacteria reductions necessary to achieve the
water quality standards tardet E. colibacteriaof 126 CFU/100 mL with a explicitmargin of
safetyof 10 percent
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5.1Mean Daily Stream Flow

Daily stream discharge values were colle@edne stream location within tisheyenne
Riverwatershed. This location wastheUSGSgage stationlocatednear Cooperstown

N.D (05057000. The USGS station has operated continuously sidged®d is

collocated with the NDDoH monitoring location 38®. For the purposes of this
assessmemeport,the last twenty years (199010) of historical discharge records will

be used to describe the hydrology of 8feyenne RivewatershedThis block of time

shoud account for wet and dry cycles through the hydrological history of USG& ga
station 05083000 From 1990 to 1992, the annual mean discharge of the Sheyenne River
near CooperstowrND was very low most likely due to drought conditions in the late
19806s. P00k the mean anhialdidcharge fluctuated from average to above
average flows most likely due to a wet cycle, then dropped significantly from 2002
through2008 (Figue 7). In 2009 and 2010, the discharge &i&sto 3.2times higher

than the average annual discharge of 2@ which was calculated &84 cfs. This

can be attributed to record snowfalls and above average spring rains that were present all
across Norttbakota.

Discharge: Cubic Feet per Second {cfs)
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Figure 7. MeanAnnual Discharge at the USGS Gging Station 0505000Located o the
Sheyenne RiveNear Cooperstown ND.

In northeasterorth Dakota, rain events are variagknerallyoccurring during the

months of April through August. Rain events can be sporadic and heavy or light,
occurring over a short duration. Precipitation events of large magnitude, occurring at a
faster rate than absorption, contribute to high runoff evertiese events are represented

by runoff in the high flow regime. The medium flow regime is represented by runoff that
contributes to the stream over a longer duration. The low flow regime is characteristic of
drought or precipitation events of small magde and do not contribute to runoff.

5.2 Flow Duration Curve Analysis
The flow duration curve serves as the foundation for the load duration curve used in the

TMDL. Flow duration curve analysis looks at the cumulative frequency of historic flow
data oer a specified time period. A flow duration curve relates flow (expressed as mean
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daily discharge) to the percent of time those mean daily flow values have been met or
exceeded. Theusedfper cent of (ike.jdorationg proviees al umitbron

sale ranging from 0 to 100 percent, thus accounting for the full range of streanfdtows
the period of recordLow flows are exceeded most of the time, while flood flows are
exceeded infrequently (EPA, 2007).

A basic flow duration curve runs from highlbw (0 to 100 percent) along theaxis

with the corresponding flow value on theyis (Figure8). Using this approach, flow
duration intervals are expressed as a percentage, with zero corresponding to the highest
flows in the record (i.e., flood cortdins) and 100 to the lowest flows in the record (i.e.,
drought). Therefore, as depicted in Fig8ra flow duration interval a25 percent,

as®ciated with a stream flow @22 cfs, implies thaR5 percent of all observed mean

daily discharge values egluor excee@22cfs.

Once the flow duration curve is developed for the stream site, flow duration intervals can
be defined which can be used as a general indicator of hydrologic condition (i.e. wet vs
dry conditions and to what degree). These interfalgones) provide additional insight
about conditions and patterns associated with the impairBenolf bacteria in this

case) EPA, 2007). As depicted in Figuethe flow duration curvéor site 38@09,
representing TMDL segment N0B02023-001-S, was divided intdour zones, one
representing high flow{20 percen}, another fomoist conditios (20-50 percent), one

for dry conditiors (50-93 percentland one for low flows93-99 percent). Based on the

flow duration curve analysis, no flow occuire percent of the timed9 to100percent).

These flows intervals were defined by examining the range of flows for the site for the
period of record and then by looking for natural breaks in the flow record based on the
flow duration curve plot (Figur8). A secondary factor in determining the flow intervals
used in the analysis is the numbeEoftoli bacteriaobservations available for each flow
interval.

5.3 Load Duration Analysis

An important factor in determining NPS pollution loadsasiability in stream flows and
loads associated with high and low flow. To better correlate the relationship between the
pollutant of concern and the hydrology of the Section 303(d) TMDL listed segment, a
load duration curve was developed for the Shey&iwer. The load duration curve for

the impairedeachwasderived using the E. coli bacteria TMDL target of 126 CFU/100

mL and the flows generated as described in Sections 5.1 and 5.2.

Observed irstream E. coli bacteria data obtained from monitoriteg38009from

20012010 (Appendix A) were converted to a pollutant load by multiplying E. coli

bacteria concentrations by the mean daily flow and a conversion factor. These loads are
plotted against the percent exceeded of the flow on the day of saviiptgion (Figure

9). Points plotted above the 126 CFU/100 mL target curve exceed the State water quality
target. Points plotted below the curve are meeting the State water quality target of 126
CFU/100 mL.
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Figure 8. Flow Duration Curve for Monitori ng Station 3®009L ocatedon the
Sheyenne River i¢ar Cooperstown, ND

Foreachflow interval or zone, a regression relationship was developed between the
samples which occur above the TMDL tard2@ CFU/100 mL) curve and the
corresponding percent exceeded flow. Thelldaration curve for site 8809 depicting
a regression relationship for each flow intenggdrovided in Figure.

The regression lines for thegh andmoist conditiorflow regimesfor site 3®009were

then used with the midpoint of the percent exceeded flow for that interval to calculate the
existingE. colibacteria load for that flow intervalFor example, in the example provided

in Figure9, the regression relationship betwegbservedE. colibacteria loading and

percent exceeded flow for tineoistanddry conditionflow intervak are:

E. colibacteridoad (expressed as 10FUdday) = antilog (Intercept (Slopé&Percent
Exceeded Flow))

Where the midpoint of thieigh interval fromO to 20 percent islO percent, the existing.
coli bacteridoad is:

E. colibacteridoad (10 CFUSday) = antilog §.00+ (-4.31*0.10))
= 369,185x 10’ CFUs/day
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Where the midpoint of themoistcondition interval fron20to 50 percent is35 percent,
the existinge. colibacteridoad is:

E. colibacteridoad (10 CFU9day) = antilog %.66+ (-1.88:0.35))
=100,372x 10’ CFUs/day

The midpoint for the flow intervals is also used to estimate the TMDL tkraet In the
case of the previous examples, the TMDL tatgatl for the midpointsfalO and35
percent exceeded flow derived from @6 CFU/L00 mL TMDL target curves are
161,08x 10’ CFUs/dayand44,397x 10" CFUs/dayrespectively
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Figure 9. E. coli BacteriaLoad Duration Curve for Monitoring Station 380009
Located on the Sheyenne Rivemear Cooperstown, ND(The curve reflects flows from

1990-2010).

5.4 Loading Sources

The load reductionseeded for th&heyenne RiveE. colibacteria TMDL cargenerally
beallotted tononpointsourcesrather than from point source8s described in Section
4.1, Point Source Pollution Sources, there are no point sowtdeh dischargdirectly

to theTMDL listed segment of th8heyenne River anohly threepotential point sources

in the TMDL

sted segment 6s

contri buti

Aneta and Cooperstown have discharged in the lagedss. Further, the city of
Cooperstown discharges to an unnamed tributary at a point 7 miles upstream from the
Sheyenne River and Aneta discharges to Pickerel Lake Creek at a point 17 miles
upstream from the Sheyenne River. The other potential disah#ng city of McVille,

ng
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has not dischargad at least 10 yearsDue to the limited nature of these discharges and
more importantly, their distance to the Sheyenne River, they are not believed to be a
significant contributoof E. coli bacteria to thBheyenne RiverFor these reasons, no
waste load allocation will be provided in the TMDL.

Based on the data available, the general focbesif management practic&WPs) and
load reductions for the listed waterbaghould be orriparian grazingadjacet to or in
closeproximity to theSheyenne River

Significant sources d&. colibacteridoading were defined asnpointsource pollution
originating from livestock. One of the more important concerns regangingoint

sources is variability istream flows. Variable stream flows often cause different source
areas and loading mechanisms to dominate (Cleland).2683reviously described,

two flow regimes (i.e., high andmoist conditiong wereselected to represent the

hydrology of the listedegmenbn theSheyenne RiveiFigure9). Thetwo flow regimes
were usedor site 3®009because samples indicatexteednces otthe water quality
standard during periods bigh to moderatéows.

By relating runoff characteristics to each flow regiome can infer which sources are

most likely to contribute t&. colibacteridoading. Animals grazing in the riparian area
contributeE. colibacteria by depositing manure where it has an immediate impact on
water quality. Due to the close proximity of manure to the stream or by direct deposition
in the stream, riparian graginmpacts water quality at high flow or under moist and dry
conditions(Table5). In contrast, intensive grazing of livestock in the upland and not in
the riparian area has a high potential to impact watality at high flows and under

moist conditiongmpact at moderate flows (TaBle Exclusion of livestock from the
riparianarea eliminates the potential of direct manure deposit and therefore is considered
to be of high importance at all flows. However, intensive grazing in the upland creates
the potential for manure accumulation and availability for runoff at hagtsfanda high
potential for E. colbacteria contamination.

Table 5. Nonpoint Sources of Pollution and Their Potential to Pollute at a Given

Flow Regime
Flow Regime
Nonpoint Sources . .
High Flow Moist Dry
Conditions Conditions

Riparian Area Grazin(l.ivestock) H H H
Animal Feeding Operations H M L
Manure Application to Crop and H M L
Range Land

Intensive Upland Grazing (Livestock H M L

Note: Potential importance abnpointsource area to contribuke colibacteria loads under a givdow regime.(H:
High; M: Medium; L: Low)
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6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the U.S. Environmental Protection Agency
(EPA) regul ations requir e levelsadcessartdBilais s h al
and maintain the applicable narrative and numerical water quality standards with seasonal
variations and a margin of safety which takes into account any lack of knowledge

concerning the relationship between effluent limitatiomsla wat er qual i ty. o
of safety (MOS) can be either incorporated into conservative assumptions used to

develop the TMDL (implicit) or added to a separate component of the TMDL (explicit).

To account for the uncertainty associated with known ssusad the load reductions
necessary to reach the TMDL targetl@6 CFU/100 mL, a ten percent explicit margin of
safety was used for this TMDL. The MOS was calculated as ten percent of the TMDL.
In other wordsten percent of the TMDL is set aside from the load allocation as a MOS.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act and associated regulations require that a
TMDL be established with seasonal variatiodheSheyenne RiveFTMDL addreses
seasonality because the flow duration curve was developedadsyegrs of USGS gage
data encompassing all 12 months of the year. Additiorthiéywater quality standard is
seasonally based on the recreation season from May 1 to September 30tiahs! widin

be designed to reduée colibacteridoads during the seasons covered by the standard.

7.0 TMDL

Table6 provides an outline of the critical elements of laeteria TMDLfor the TMDL listed
segment A TMDL for the SheyenndRiver (ND-0902®M203-001-S_0Q is summarizedn Table

7. The TMDL provides a summary of average daily lodalg flow regimenecessary to meet the
water quality target (i.e. TMDL)The TMDL forthesegment and flow regime provide

estimate of the existing daily load, astimate of the average daily loads necessary to meet the
water quality target (i.e. TMDIload). TheTMDL load includes a load allocation from known
nonpointsources and a 10 percent margin of safety.

It should be noted that the TMDL loads, load altawas, and the MOS are estimated based on
available data and reasonable assumptions and are to be used as a guide for implementation. The
actual reduction needed to meet the applicable water quality standards may be higher or lower
depending on the resslof futuremonitoring.

TMDL = LC = WLA + LA + MOS
where

LC = loading capacity, or the greatest loading a waterbody can receive without
violating water quality standards;

WLA = wasteload allocation, or the portion of the TMDL allocated to exigimigture
point sources;
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LA = load allocation, or the portion of the TMDL allocated to existing or future non
point sources;

MOS = margin of safety, or an accounting of the uncertainty about the relationship
betweerpollutant loads and receiving water quality. The margin of safety can be
provided implicitly through analytical assumptions or explicitly by reserving a
portion of the loading capacity.

Table 6. TMDL Summary for the Sheyenne River

Category Description Explanation

Beneficial Use Impaired | Recreation Contact Recreation (i.e. swimming
fishing)

Pollutans E. coli Bacteria See Section 2.1

E. coli TMDL Target 126 CFU/100 mL Based on the current state water
quality standard for E. coli bacteri

Significant Sources NonpointSources No contributingPoint Sourcegn
Subwatershed

Margin of Safety (MOS) | Explicit 10%

Table 7. E. coli Bacteria TMDL (10’ CFU/day) for the SheyenneRiver Assessment Unit ID
ND-0902203-001-S 00 asRepresented by Site 38009,

Flow Regime
. Moist D
Allgi Az Conditions Cond%ons Lo e

Existing Load 369,185 100,372
TMDL 161,708 44,397 10,791 2,621
WLA 0 0 No Reduction No Reduction
LA 145,537 39,957 Necessary Necessary
MOS 16,170.8 4,439.7

TMDL load is provided as a guideline for watershed management and BMP implementation.
8.0 ALLOCATION

Since here are no known poisburcedischarges to the TMDL listed Sheyenne River segment,
the entire E. colbacteridoad for this TMDL was allocated twonpointsources in the

watershed The entirenonpointsource load is allocated as a single load because there is n
enough detailed source data to allocate the load to individual useariental feeding, septic
systems, riparian grazingiaste management

To achieve the TMDL targets identified in the repdnwill require the wide spread support and
voluntaryparticipation of landowners and residents in the watershed. The TMDLs described in
this report are a plan to improve water quality by implementing best management practices
through norregulatory approaches. BMPs are methods, measures, or practi@s that
determined to be a reasonable and cost effective means for a land ownerrnionpegttsouice

pol l uti on cEPA 200LD.l ThinTé®Ildpsan ié pui forth asecomnendationfor

what needs to be accomplishedttoe Sheyenne Rivesind associated watershed to restore and
maintain its recreational uses. Water quality monitoring should continue in order to measure
BMP effectiveness and determine through adaptive management if loading allocation
recommendations need to be adjusted.
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Nonpointsource pollution is theolecontributor to elevatel. colibacteria levels ithe
Sheyenne RivewatershedTheE. colibacteria samples and load duration cuamalysis of the
impaired reachdentifiedthe highandmoistcondition flow regimes fioND-0902®03-001-S as
the time ofE. colibacterisexceedences for tH26 CFU/100 mL target.To reduce NPS
pollution for the highandmoderatdlow regimes, specific BMPs are described in Sent8.1
and Table &hat will mitigate the #ects ofE. coli bacteridoading to the impaireteaches

Controlling nonpoint sources is an immense undertaking requiring extensive financial and
technical support. Provided that technical/financial assistance is available to stakeholders, these
BMPs have the potential to significantly redieeoli bacteridoading toSheyenne RiverThe
following sectiongdescribe in detail those BMPs that will redi#cecoli bacteria levels in

Sheyenne River

Table 8. Management Practices and Flow Remes Affected by Implementationof
BMPs.

Flow Regimeand Expected Reduction
Management Practice High Flow- Moderate Low Flow-
70% Flow-80% 74%

Livestock Exclusion From Riparian Are X X X
Water Well and Tank Development X X X
Prescribed Grazing X X X
Waste Management System X X

Vegetative Filter Strip X

Septic SystenRepair X X

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to promote healthy water quality and riparian
areas through management of livestock and associated grazing land. Fecal matter from
livestock, erosion from poorly managed grazing, land and riparian areas can be a
significant source oE. colibacteria loading to surface water. Precipitation, plant cover,
number of animals, and soils are factors that affect the amount of bacteria delivered to a
waterbody because of livestock. These specific BMPs are known to mreshpz@nt

source pollution from livestock. These BMPs include:

Livestock exclusion from riparian aredkhis practice igstablishedo remove livestock
from grazing riparian areas and watering in the stream. Livestock exclusion is
accomplished through femg. A reduction in stream bank erosion can be expected by
minimizing or eliminating hoof trampling. A stable stream bank will support vegetation
that will hold banks in place and serve a secondary function as a filten&opoint

source runoff. Addevegetation will create aquatic habitat and shading for
macroinvertebrates and fish. Direct deposit of fecal matter into the stream and stream
banks will be eliminated as a result of livestock exclusion by fencing

Water well and tank developmeiendng animals from stream access requires and
alternative water source. Installing water wells and tanks satisfies this need. Installing
water tanks provides a quality water source and keeps animals from wading and
defecating in streams. This will redube probability of pathogenic infections to
livestock and the public.
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Prescribed grazingrhis practice is useatincrease ground cover and ground stabiity
rotating livestock throughout multiple fields. Grazing with a specified rotatiommzas
overgrazing and resulting erosion. The Natural Resource Conservation Service (NRCS)
recommends grazing systems to improve and maintain water quality and quantity.
Duration, intensity, frequency, and season of grazing can be managed to enhance
vegetation over and litter, resulting in reduced runoff, improved infiltration, increased
guantity of soil water for plant growth, and better manure distribution and increased rate
of decomposition, (NRCS, 1998). In a study by Tiedemaiah €13B8), as presentedyb

EPA (1993), the effects of four grazing strategies on bacteria levels in thirteen watersheds
in Oregon were studied during the summer of 19Bésults of the study (Tab®

showed that when livestock are managed at a stocking rate of 19 acesparunit

month, with water developments and fencing, bacteria levels were reduced significantly.

Table 9. Bacterial Water Quality Response to Four Grazing Strategies (Tiedemann

et al., 1988).
: Geometric Mean
Grazing Strategy Bacteria Count
Strategy A: | Ungrazed 40/L
Strategy B: | Grazing without management for livestock 150/L
distribution; 20.3 ac/AUM.
Strategy C: | Grazing with management for livestock distribution 90/L
fencing and water developments; 19.0 ac/AUM
Strategy D: | Intensive grazingnanagement, including practices t
attain uniform livestock distribution and improve
) , : 950/L
forage production with cultural practices such as
seeding, fertilizing, and forest thinning; 6.9 ac/AUV,

Waste management systeYilaste management systems caetbective in controlling

up to 90 percent of bacteria loading originating from confined animal feeding areas
(Table 8). A waste management system is made up of various components designed to
control nonpoint source pollution from concentrated animal fgedperations (CAFOS)

and animal feeding operations (AFOs). Diverting clean water from the feeding area and
containing dirty water from the feeding area in a pond are typical practices of a waste
management system. Manure handling and application ofrmandesigned to be

adaptive to environmental, soil, and plant conditions to minimize the probability of
contamination of surface water.

8.2 Other Recommendations

Vegetative filter stripVegetated filter strips are used to reduce the amount of sediment,
particulate organics, dissolved contaminants, nutrients, and in the case of this TMDL, E.
coli bacteria to streams. The effectiveness of filter strips and other BMPs in removing E.
coli bacteria is quite successful. Results from a study by Pennsylvania State University
(1992) as presented by EPA (1993) (Table 10), suggest that vegetative filter strips are
capable of removing up to 55 percent of bacteria loading to rivers and streamesljab

The ability of the filter strip to remove contaminants is dependent on field slope, filter
strip slope, erosion rate, amount and particulate size distribution of sediment delivered to
the filter strip, density and height of vegetation, and runolime associated with

erosion producing events (NRCS, 2001).
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Table 10 Relative Gross Effectivenedf Confined Livestock Control Measures
(Pennsylvania State University, 1992).

. Runoff® Total’ '_I'otald Sediment Fecal
Practice” Category |, - | Phosphorus| Nitrogen (%) Bacteria

(%) (%) (%)
Animal Waste Systefmn - 90 80 60 85
Diversion System - 70 45 NA NA
Filter Strip$ - 85 NA 60 55
Terrace System - 85 55 80 NA
Containment StructurBy - 60 65 70 90

NA = Not Available.

a Actual effectiveness depends on sifgecific conditions. Values are not cumulative between practice categories.
b Each category includes several specific types of practices.

¢ - = reduction + = increase; 0 = no change in surface runoff.

d Total phosphorus includes total and dissolved phosphorus; total nitrogen includes-BrgamimoniaN, and nitrateN.
elncludes methods for collecting, storiremd disposin®f runoff and procesgenerated wastewater.

f Specific practices include diversion of uncontaminated water from confinement facilities.

g Includes all practices that reduce contaminant losses using vegetative control measures.

h Includes such practices as waste storage ponds, waste storage structures, waste treatment lagoons.

Septic Systerii Septic systems provide an economically feasible way of disposing of
household wastes where other means of waste treatment are unavailable (e.g., public or
private treatment facilities). The basis for most septic systems involves the treatment and
distribution of household wastes through a series of steps involving the following:

1. A sewer line connecting the house to a septic tank

2. A septic tank that allows solids to settle out of the effluent
3. Addistribution system that dispenseseffkuent to a leach field
4. A leaching system that allows the effluent to enter the soil

Septic system failure occurs when one or more components of the septic system do not
work properly and untreated waste or wastewater leaves the system. Wasiasohin

the leach field and ultimately run off directly into nearby streams or percolate into
groundwater. Untreated septic system waste is a potential source of nutrients (nitrogen
and phosphorus), organic matter, suspended solids, and fecal bdchedsapplication

of septic system sludge, although unlikely, may also be a source of contamination.

Septic system failure can occur for several reasons, although the most common reason is
improper maintenance (e.g. age, inadequate pumping). Othensdasdailure include
improper installation, location, and choice of system. Harmful household chemicals can
also cause failure by killing the bacteria that digest the waste. While the number of
systems that are not functioning properly is unknowrs, éstimated that 28 percent of

the system# North Dakota are failinggPA, 2002).

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requiremeat this TMDL, aletter was sent to the following
participating agenciasotifying them thathe draft report was available for review and public
comment Those included in the mailimgereas follows:

1 Griggs and Nelso€ountyWater Resource Boards
1 Griggs and Nelso€ountySoil Conservation Districts
1 Natural Resorce Conservation Servic&tate Officg; and
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1 U.S.Environmental Protection AgencRRegion Vi

In addition tonotifying specific agencies of thisdraiMDLr e por t 0 s theremoitwasa b i | i t y
posted on the North Dakota Department of Health, Division of Water Quality web site at
http://www.ndhealth.gov./WQ/SW/Z2 TMDL/TMDLs Under PublicComment/B Under Public
Commment.html A 30 day public notice soliciting coment and participatiowasalso

published in thesriggs County Courier and the Lakota American

Comments were only received from US EPA Region 8, which were provided as part of their
normal public notice review (AppendX) . The NDDoH®ecommendsarense t o t
provided in AppendiE.

100 MONITORING

As stated previously, it should be noted that the TMDL loads, load allocations, and the MOS are
estimated based on available data and reasonable assumptions and are to be used as a guide for
implementation. The actual reduction needed to meet the applicable water quality standards may
be higher or lower depending on the results of future monitoring.

Specifically, monitoring will be conducted for the variable ieaurrently causing impairents

to the beneficial uses of the waterbddg., E. coli bacteria)Once a watershed restoration plan
(e.g. 319 PIP) is implemented, monitoring will be conducted in the stream beginning two years
after implementation and extending five years afternifge@mentation project is complete.

11.0TMDL IMPLEMENTATION STRATEGY

Implementation of TMDLSs is dependent upon the availability of Section 319 NPS funds or other
watershed restoration programs (e.g. USDA EQIP), as well as securing a local project sponsor
and the required matching funds. Provided these three requirements are in place, a project
implementation plan (PIP) is developed in accordance with the TMDL and submitted to the
North Dakota Nonpoint Source Pollution Task Force and EPA for approvaimpfementation

of theBMPscontained in the NPS PIP is voluntary. Therefore, success of any TMDL
implementation project is ultimately dependent on the ability of the local project sponsor to find
cooperating producers.

Monitoring is an important and regad component of any PIP. As a part of the PIP, data are
collected to monitor and track the effects of BMP implementation as well as to judge overall
project success. Quality Assurance Project Plans (QAPPS) detail the strategy of how, when and
where monibring will be conducted to gather the data needed to document the TMDL
implementation goal(s). As data are gathered and analyzed, watershed restoration tasks are
adapted to place BMPs where they will have the greatest benefit to water quality.
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Appendix A
E. coli Bacteria Data Collected for Site380009
(2001-2010



May June July August | September
05-May-09 10 03-Jun-09 10 08-Jul-09 50 03-Aug-09 60 02-Sep-09 560
13-May-09 30 10-Jun-09 10| 13-Jul-09 100 13-Aug-09 130 09-Sep-09 87(Q
20-May-09 20 15-Jun-09 20| 22-Jul-09 70 18-Aug-09 50 09-Sep-09 770
27-May-09 30 17-Jun-09 40| 27-Jul-09 20 25-Aug-09 120  15-Sep-09 150
25-May-10 10 23-Jun-09 60| 28-Jul-09 50 03-Aug-10 40  23-Sep-09 210
21-May-01 90 30-Jun-09 10 06-Jul-10 80 10-Aug-10 220  29-Sep-09 110
28-May-03 10 3-Jun-02 110 14-Jul-10 60 17-Aug-10 50 08-Sep-10 360
19-May-04 10 29-Jun-04 60| 20-Jul-10 300 24-Aug-10 70  21-Sep-10 50|
31-May-06 40 28-Jun-07 40| 21-Jul-10 40| 31-Aug-10 270 30-Sep-10 90|
23-May-07 90 4-Jun-08 60| 27-Jul-10 180 31-Aug-10 250 24-Sep-01 120
9-Jul-01 300 13-Aug-01 120  16-Sep-02 50|
8-Jul-0z 170 12-Aug-0Z 30 30-Sep-03 40|
8-Jul-03 2140 19-Aug-03 30 4-Sep-07 20|
11-Jul-05 300 11-Aug-04 50
12-Jul-06 20 24-Aug-0% 10
14-Jul-08 30 24-Aug-06& 30
1-Aug-07 30
27-Aug-0& 20
N 10 10 16 18 13
Geomean 24 31 55 60 143
% Exceed 409 CFU/100 mL 0% 0% 0% 0% 23%
Recreational Use Assessment Fully Supporting Fully Supporting Fully Supporting Fully Supporting Not Supporting




Appendix B
Flow Duration Curve for Site 380009
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Appendix C
Load Duration Curve, Estimated Load TMDL Target, and
PercentLoad Reduction Requiredfor Site 380009



380009 Sheyenne Rivemear Cooperstown, ND

Load (10’ CEUs/Day) Load (10’ CFUs/Period)

Median Percentile Existing TMDL Days Existing TMDL  Percent Reduction
High 10.00% 369185.34 161708.20 73.00 26950530.16 11804698.67 56.20%
Moist 35.00% 100372.21 44396.53 109.50 10990756.93 4861420.24 55.77%

| Total 183 37941287 16666119 56.07%
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Appendix D
US EPA Region 8TMDL Reviewand Comments



EPA REGION 8 TMDL RE VIEW FORM AND DECISION DO CUMENT

TMDL Document Info:

DocumentName: E. coli Bacteria TMDL for the Sheyenne River in Nelson
and Griggs Counties North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: July 16, 2012

Review Date: August 16, 2012

Reviewer: Vern Berry, US Environmental Protection Agency

Rough Draft / Public Notice / | Public Notice

Final Draft?

Notes:

Reviewers Final Recommendation(s) to EPA Administrator (used for final draft review only):
[ ] Approve
[ ] Partial Approval
[ ] Disapprove
[ ] Insufficient Information

Approval Notes to the Administrator:

This document provides a standard format for EPA Region 8 to provide comments to state
TMDL programs on TMDL documentubmitted to EPA for either formal or informal review.
All TMDL documents are evaluated against the TMiRlziewelements identified in the
following 8 sections:

1. Problem Description

a....TMDL Document Submittal

b. Identification of the Waterbody, Impairmengd Study Boundaries
c. Water Quality Standards

Water Quality Target

Pollutant Source Analysis

TMDL Technical Analysis

a. Data Set Description

b. Waste Load Allocations (WLA)

c. Load Allocations (LA)

d. Margin of Safety (MOS)

e. Seasonality and variatioms assimilative capacity
Public Participation

Monitoring Strategy

Restoration Strategy

Daily Loading Expression

pwn

©No g

Under Section 303(d) of the Clean Water Act, waterbodies that are not attaining one or more

water quality standard (WQS) areconsedlekr fii mpai red. O When the cau
determined to be a pollutant, a TMDL analysis is required to assess the appropriate maximum
allowable pollutant loading rate. A TMDL document consists of a technical analysis conducted

to: (1) assess thmaximum pollutant loading rate that a waterbody is able to assimilate while
maintaining water quality standards; and (2) allocate that assimilative capacity among the known



sources of that pollutantA well written TMDL document will describe a path forward that may
be used by those who implement the TMDL recommendations to attain and maintain WQS.

Each of the following eight sections describes the factors that EPA Region 8 staff considers

when reviewing TMDL document s. Al wewi ncl uded
elements el ati ve to that secti on, adingsrandglfe s ummary
revi ewer s comments and/ or sthisgayievsforindenotss. Us e

information that is required to be submitted because it relates to elements of the TMDL required
by the CWA and by r egulldad iboenl.o w sdee nodft etsh ei ntfeor rmm
generally necessary for EPA to determine if a submitted TMDL is approvable.

This reviewform is intended to ensure compliance with the Clean Water Act and that the
reviewed documents are technically sound and thdusinos are technically defensible.



1. Problem Description

A TMDL document needs to provide a clear explanation of the problem it is intended to address.
Included in that description should be a definitive portrayal of the physical boundarieigho wh

the TMDL applies, as well as a clear description of the impairments that the TMDL intends to
address and the associated pollutant(s) causing those impairments. While the existence of one or
more impairment and stressor may be known, it is importabtiomprehensive evaluation of

the water quality be conducted prior to development of the TMDL to ensure that all water quality
problems and associated stressors are identified. Typically, this step is conducted prior to the
303(d) listing of a waterbgdthrough the monitoring and assessment program. The designated
uses and water quality criteria for the waterbody should be examined against available data to
provide an evaluation of the water quality relative to all applicable water quality stantfaess.

part of this exercise, additional WQS problems are discovered and additional stressor pollutants
are identified, consideration should be given to concurrently evaluating TMDLSs for those
additional pollutants. If it is determined that insufficieatalis available to make such an
evaluation, this should be noted in the TMDL document.

1.1 TMDL Document Submittal

When a TMDL document is submitted to EPA requesting revieapproval, the submittal
package should includermtificationidentifying the deument being submitted and the purpoge
of the submission.

Review Elements

X] EachTMDL document submitted to EPghould include a notification of the document
status (e.g., prpublic notice, public notice, final), and a request for EPA review

[_] Each TMDL document submitted to EPA for final review and approval stieuld
accompanied by a submittal letter that explicitly states that the submittal is a final TMOL
submitted under Section 303(d)tbe Clean Water Act for EPA review and approval. This
clearly establishes the State's/Tribe's intent to submit, and EPA's duty to review, the TMDL
under the statutd he submittal letter should contain such identifying information as the
name and locatioaf the waterbody and the pollutant(s) of concern, which matches simijar
identifying information in the TMDL document for which a review is being requested.

7

Recommendation:
X Approve [ ] Partial Approval[ | Disapprove[ ] Insufficient Information [_] N/A

Summary: The notification of the availability of the public notice draft TMDL document was
submitted to EPA via a letter received on July 16, 2012. The letter includes the details of the
public notice, explains how to obtain a copy of the TMDL, and requestsktintisl of

comments to NDDoH by August 20, 2012.

Comments: No comments.



1.2 Identification of the Waterbody, Impairments, and Study Boundaries

The TMDL document should provide an unambiguous description of the waterbody to which the

TMDL is intendedto apply and the impairments the TMDL is intended to address. The

document should also clearly delineate the physical boundaries of the waterbody and the
geographical extent of the watershed area studied. Any additional information needed to

TMDL document back to a current 303(d) listing should also be included.

Review Elements

<] The TMDL document should clearly identify the pollutant and waterbody segment(s) fd
which the TMDL is being established. If the TMDL document is submitted to fulfill a
TMDL development requirementfear wat er body on the stat

303(d) list, the TMDL document submittal should clearly identify the waterbody and

associated impairment(s) as they appear on the State's/Tribe's current EPA approved
list, including a full waterbodgescription, assessment unit/waterbody ID, and the priority

tie the

-

eds

303(d)

ranking of the waterbody. This information is necessary to ensure that the administratjve
record and the national TMDL tracking database properly link the TMDL document to the

303(d) listed watdrody and impairment(s).

<] One or more maps should be included in the TMDL document showing the general lodation

X If information is available, the waterbodggment to which the TMDL applies should be

of the waterbody and, to the maximum extent practical, any other featoessary and/or
relevant to the understanding of the TMDL analysis, including but not limited to: waters
boundaries, locations of major pollutant sources, major tributaries included in the analy

hed
SiS,

location of sampling points, location of dischargaggs, land use patterns, and the locatipn
of nearby waterbodies used to provide surrogate information or reference conditions. [Clear

and concise descriptions of all key features and their relationship to the waterbody anc

guality data should be prmled for all key and/or relevant features not represented on the

map

water

identified/geereferenced using the National Hydrography Dataset (NHD). If the boundgaries

of the TMDL do not correspond to the Waterbody ID(s) (WBID), Erdfitynformation or

reach code (RCH_Code) informatishould be provided. If NHD data is not available for|
the waterbody, an alternative geographical referencing system that unambiguously ide
the physical boundaries to which the TMDL applies may be substituted.

ntifies

Recommendation:
X] Approve [ ] Partial Approval[ | Disapprove[ | Insufficient Information

Summary:
Physical Setting and Listing History

The impaired stream segment included in this TMDL document is the Sheyenne River from Tolna

Dam outlet (NB09020203020-S_00) downstream to Lake Ashtabula (93.81 miles; ND

09020203001-S_00).This impaired stream segmdias within the Middle Sheyenne River sub

basin (HUC 09020203) in easentral North Dakotand is part of the larger Red River of the

North drainage basin The impaired segmeistlocated inNelson andsriggs Counties which

cover a watershed area of approximately 412,887 acfés segmenof the Sheyenne River is

listed as impaired foE. wli bacteria ands a highpriority for TMDL development.

c

u



CHAPTER 3316-02.1, Appendix df the North Dakota Century Code assigns the following

classifications for the stream segment of the Sheyenne River included in this TMDL document.

All tributaries rot specifically mentioned in Appendix 1 are classified as Class Il streams.
SegmeniND-09020203001-S_00of the Sheyenne River is a Class IA stream.

Impairment status
The 2012 North Dakota Integrated Report identiffés segment of the Sheyenne Ragenot
supportingthe following beneficial uses:

Stream Segment DesignatedUse/ Impairment | TMDL
Support Status Cause Priority

Sheyenne River Recreation Escherichia | High

ND-09020203002-S_00 | Not Supporting coli

Comments: No comments.

1.3 Water Quality Standards

TMDL documents should provide a complete description of the water quality standards fof

waterbodiesddressed, including a listing of the designated uses and an indication of whe
uses are being met, not being met, or not asse$isedlesignated use was not assessed as
of the TMDL analysis (or not otherwise recently assessed), the dotuugheuld provide a
reason for the lack of assessment (e.g., sufficient data was not available at this time to as
whether or not this designated use was being met).

Water quality criteria (WQC) are established as a component of water quality stanidaeds
considered necessary to protect the designated uses assigned to that waterbGdgie Wi
guantifiable targets and/or qualitative water quality goals which, if attained and maintaineg
intended to ensure that the designated uses foratexlvody are protected. TMDLSs result in

maintaining and attaining water quality standards by determining the appropriate maximugm

pollutant loading rate to meet water quality criteria, either directly, or through a surrogate
measurable target. The TMDL dament should include a description of all applicable water
quality criteria for the impaired designated uses and address whether or not the criteria af
attained, not attained, or not evaluated as part of the analysis. If the criteria wereuaiedva
as part of the analysis, a reason should be cited (e.g. insufficient data were available to d¢
if this water quality criterion is being attained).

Review Elements

<] The TMDL must include a description of the applicable State/Tribal water quality stand
including the designated use(s) of the waterbody, the applicable numeric or narrative v
quality criterion,and the antdegradation policy. (40 C.F.R. 8130.7(c)(1)).
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X] The purpose of a TMDL analysis is to determine the assimilative capacity of the waterlp

] The TMDL document should describe the relationship between the pollutant of concer

14

that corresponds to the existingter quality standards for that waterbody, and to allocate
that assimilative capacity between the identified sources. Theraefof®éDL documents
must be written to meet the existing water quality standardbat waterbody (CWA
8303(d)(1)(C)).Note:In some circumstances, the load reductions determined to be
necessary by the TMDL analysis may prove to be infeasible and may possibly indicate

ody

that

the existing water quality standards and/or assessment methodologies may be erronepus.

However, the TMDImust still be determined based on existing water quality standards.
Adjustments to water quality standards and/or assessment methodologies may be evdl
separately, from the TMDL.

the water quality standard the pollutant load is intended to meet. This information is
necessary for EPA to evaluate whether or not attainment of the prescribedmdtatings

uated

n and

will result in attainment of the water quality standard in question.

X If a standard includes multiple criteria for the pollutant of concern, the document shoul

demonstratéhat the TMDL value will result in attainment of all related criteria for the

pollutant. For example, both acute and chronic values (if present in the WQS) should

3]

be

addressed in the document, including consideration of magnitude, frequency and duration

requirements.

Recommendation:
X Approve [ ] Partial Approval[_] Disapprove[ | Insufficient Information

Summary TheSheyenne River streasegment addressed by this TMDL docunseimpaired

based on E. coli concentrationspacting the recreational uses. This simesegment is given a

classification of Class IA as defined by the NDDoH.

Class IA- The quality of the waters in this class shall be the same as the quality of class

| streams, except that where natural conditions exceed Class | criteria for municipal

and domestic use, the availability of softening or other treatment methods may be
considered in determining whether ambient water quality meets the drinking water
requirements of the department.

Numeric criteria for E. coli in North Dakota, Clasa $treams have been established and are

presented in the excerpted Taldlshown below.The E. coli bacteria standard applies only

during the recreation season from May 1 to SeptembebD#fcussion of additional applicable

water quality standards fahis stieam segmerttan be found on pages ® of the TMDL
document

Table 4. North Dakota Bacteria Water Quality Standards for Class A Streams.

Parameter Standard
Geometric Meart Maximum?
E. coli Bacteria 126 CFU/100 mL | 409 CFU/100 mL

T Expressed asgeometric mean of representative samples collected during any consectdiag (3&iod

2No more than 10 percent of samples collected during any consecutilay 3@riod shall individually exceed the standard.

Comments: No comments.



2. Water Quality Targets

TMDL analyses establish numeric targets that are used to determine whether water qualiﬂ&/
standards are being achieved. Quantified water quality targets or endpoints should be provided
to evaluate each listed pollutant/water body combination addresskd B¥DL, and should
represent achievement of applicable water quality standards and support of associated beneficial
uses. For pollutants with numeric water quality standards, the numeric criteria are generglly used
as the water quality target. For pa#lats with narrative standards, the narrative standard shpuld

be translated into a measurable value. At a minimum, one target is required for each
pollutant/water body combination. It is generally desirable, however, to include several tafgets
that repreent achievement of the standard and support of beneficial uses (e.g., for a sedirnent
impairment issue it may be appropriate to include a variety of targets representing water golumn
sediment such as TSS, embeddedness, stream morpholegigpaonditios and a measure df
biota).

Review Elements

<] The TMDL should identify a numeric water quality target(s) for each waterbody pollutant
combination. The TMDL target is a quantitative valised to measure whether or not the
applicable water quality standard is attain&knerally, the pollutant of concern and the
numeric water quality target are, respectively, the chemical causing the impairment and the
numeric criteria for that chemicdg.g., chromium) contained in the water quality standard.
Occasionally, the pollutant of concern is different from the parameter that is the subjeqt of
the numeric water quality target (e.g., when the pollutant of concern is phosphorus and the
numeric wagr quality target is expressed as a numerical dissolved oxygen criterion). |

such cases, the TMDL should explain the linkage between the pollutant(s) of concern,jand
express the quantitative relationship between the TMDL target and pollutant of cohterp.
all cases, TMDL targets must represent the attainment of current water quality standards.

-

<] When a numeric TMDL target is established to ensure the attainment of a narrative wdte
guality criterion, the numeric target, the methodology used to determine the numeric tgrget,
and the link between the pollutant of concern and the narrative water quality criterion ghould
all be described in the TMDL document. Any additional informasiomporting the numerig
target and linkage should also be included in the document.

Recommendation:
X Approve [ ] Partial Approval[_] Disapprove[ | Insufficient Information

Summary: The vater quality target for tts TMDL is based on the numeric water quglit

standards for E. coli bacteria established to protect the recreational beneficial ushe for

stream segment of the Sheyenne River above Lake Ashtdbel&. coli standards are

expressed in coliform forming units (cfu) per 100 milliliters (mL) ofntheer sample.The E.

coli target forthe impaired segmerg: 126cfW100 mL during the recreation season from May 1
to September 30. While the standard is intended to be expressed asityegg@metric mean,

the targetfor the stream segmewas usedo compare to values from single grab samples. This
ensures that the reductions necessary to achieve the target will be protective of both the acute
(single sample value) and chronic (geometric mean of 5 samples) standard.

Comments: No comments.



3. Pollutant Source Analysis

A TMDL analysis is conducted when a pollutant load is known or suspected to be exceeding the
loading capacity of the waterbody. Logically then, a TMDL analysis should consider all squrces
of the pollutant of concern in some mann The detail provided in the source assessment stgp
drives the rigor of the pollutant load allocation. In other words, it is only possible to specifically
allocate quantifiable loads or load reductions to each identified source (or source category) whe
the relative load contribution from each source has been estimated. Therefore, the pollutant load
from each identified source (or source category) should be specified and quantified. Thisjmay be
accomplished using sHgpecific monitoring data, modeginor application of other assessment
techniques. If insufficient time or resources are available to accomplish this step, a
phased/adaptive management approach may be appropriate. The approach should be clgarly
defined in the document.

Review Elements

X] The TMDL should include an identification of the point and nonpoint sources of the pollutant
of concern, including the geographical location of the source(s) and the quantity of the|
loading, e.g., Ibs/per day. This information is necessary for EPA to evaluate the WLA,|LA
and MOS components of the TMDL.

X The level of detail provided in the source assessment shewdrbmensurate with the
nature of the watershed and the nature of the pollutant being studied. Where it is possible to
separate natural background from nonpoint sources, the TMDL should include a descfjiption
of both the natural background loads and thepoint source loads.

X Natural background loads should not be assumed to be the difference between the sum of
known and quantified anthropogenic sources and the exiatsityloads (e.g. measured in
stream) unless it can be demonstrated that the anthropogenic sources of the pollutant|of
concern have been identified, characterized, and quantified.

X The samfing data relied upon to discover, characterize, and quantify the pollutant sourges
should be included in the document (e.g. a data appendix) along with a description of how
the data were analyzed to characterize and quantify the pollutant sources.saidisof the
known deficiencies and/or gaps in the data set and their potential implications should @lso be
included.

Recommendation:
[ ] Approve [X] Partial Approval[ | Disapprove[ | Insufficient Information

Summary TheTMDL document includes the landuseakdown for the watershed based on

the 2007 National Agricultural Statistics Service (NASS) data. In 2007, the dominant land use
for the subwatershed that drains to the listed segment of the SheyennenRagriculture
primarily crop production. Approximatelys5 percent of the landuse in the watershed was
cropland,33 percent was grasslargastureland, and the remainid@ percent was wetlangs
developed space, barren or woods. The majority of the crops grown edi$isbybeans
springwheat,corn andsunflowers.

Section 4.0, Significant Sources beginning on page 9, provides the pollutant source analysis for
the listed segment of the Sheyenne RivBerélare no known point source discharges to the
listed segment of the Sheyenne River.



Thereare severknown animal feeding operations (AFOS) in the contributing watershie of
Sheyenne RiverTheseven inaldefour small (3300 animal units (AUs)) and three medium
(301-999 AUs)AFOs. All severAFOshave permits to operatare zero dischargécilities and
are not deemed significant point sousa#d E. coli bacteria loading to the impaired segment of
the Sheyenne River.

The E. coli bacteria pollution to ithsegment originasfrom nonpoint sources in the watershed.
Livestock grazing and wering in proximity to thetream and the contributing tributary
watersheds common. Intense early summer storms can cause overland flooding and rising
river levels. Due to the close proximity of livestock grazing and watetomg tributaries in the
watershedlit is likely thatrunoff from these activitiesontribute to the E. coli bacteria pollution
in the Sheyenne River watershed

Wildlife may also contribute to the E. coli bacteria found in the water quality samples, but most
likely in a lowerconcentration. Wildlife is nomadic with fewer numbers concentrating in a
specific area, thus decreasing the probability of their contribution of fecal matter in significant
guantities.

Septic system failure might also contribute to the E. coli bactetilag water quality samples.
Failures can occur for several reasons, although the most common reason is improper
maintenance (e.g. age, inadequate pumping). Other reasons for failure include improper
installation, location, and system design. Harmful$ehold chemicals can also cause failure

by killing the bacteria that digest the waste. While the number of systems that are not
functioning properly is unknown, it is estimated that 28 percent of the systems in North Dakota
are failing.

Comments Sectim 4.1, Point Source Pollution Sources, says that there are no known point

sources to the listed segment of the Sheyenne River. Based on a review of the available maps of
the watershed, we agree that ther e stdroofthd seem
Sheyenne River. However, there appear to be three potential discharges to tributaries that drain

to the listed segment. The towns of Cooperstown, McVille and Aneta appear to have wastewater
treatment systems that potentially discharge taitabes of the Sheyenne River. We

recommend adding a paragraph to the TMDL document that addresses these potential sources

as well as a rationale of why they are/are not contributors of E. coli loading to the impaired

segment. Ifitis determined thateoar more of the point sources have the potential to contribute

the E. coli loading in the Sheyenne River, then WLAs should be added to the TMDL.



4. TMDL Technical Analysis

TMDL determinations should be supported by an analysis of the availablelidatession of the
known deficiencies and/or gaps in the dataa®d an appropriate level of technical analysis
This applies taall of the components of a TMDL document. It is vitally important that the
technical basis faall conclusions be articulated in a manner that is easily understandable g
readily apparent to the reader.

A TMDL analysis determines the maximum pollutargdong rate that may be allowed to a
waterbody without violating water quality standards. The TMDL analysis should demonst
understanding of the relationship between the rate of pollutant loading into the waterbody

the resultant water quality impts. This stressor response relationship between the pollutant

and impairment and between the selected targets, sources, TMDLs, and load allocations
be clearly articulated and supported by an appropriate level of technical anBlysig.efbrt
should be made to be as detailed as possible, and to base all conclusions on the best ava
scientific principles.

The pollutant loading allocation is at the heart of the TMDL analysis. TMDLs apportion
responsibility for taking actions by allating the available assimilative capacity among the

nd
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various point, nonpoint, and natural pollutant sources. Allocations may be expressed in ajvariety

of ways, such as by individual discharger, by tributary watershed, by source or land use ¢
by lard parcel, or other appropriate scale or division of responsibility.

The pollutant loading allocation that will result in achievement of the water quality target ig
expressed in the form of the standard TMDL equation:

TMDL = § WLAs+ § LAs+MOS

Where:

TMDL = TotalMaximum Daily Load (also called the Loading Capacity)
LAs = Load Allocations

WLAs = Wasteload Allocations

MOS = Margin Of Safety

ategory,

Review Elements

<] A TMDL must identify the loading capacity of a waterbody for the applicable pollutant,
taking into consideration temporal variations in that capacity. EPA regulations define
loading capacity as the @gest amount of a pollutant that a water can receive without
violating water quality standards (40 C.F.R. §130.2(f)).

X The total loading capacity of the waterbody should be clearly dsirated to equate back to

the pollutant load allocations through a balanced TMDL equation. In instances where
numerous LA, WLA and seasonal TMDL capacities make expression in the form of an
eguation cumbersome, a table may be substituted as long eledrishat the total TMDL
capacity equates to the sum of the allocations.

<] The TMDL document should describe the methodology and technical analysis used to

establish and quantify theuseandeffect relationship between the numeric target and the

el.

identified pollutant sources. In many instances, this method will be a water quality mod




X It is necessary for EPA sfab be aware of any assumptions used in the technical analys

is to

understand and evaluate the methodology used to derive the TMDL value and associdted

loading allocations. Therefore, the TMDL document should contain a description of anly

important assumpns (including the basis for those assumptions) made in developing the

TMDL, including but not limited to:

1 the spatial extent of the watershed in which the impaired waterbody is located gnd the

spatial extent of the TMDL technical analysis;

1 the distribgion of land use in the watershed (e.g., urban, forested, agriculture);

1

concern and its allocation to sources such as population characteristics, wildlife

resources, ndustri al activities etce;

1 present and future growth trends, if taken into consideration in determining the
TMDL and preparing the TMDL document (e.g., the TMDL could include the degign
capacity of an existing or planned wastewater treatment facility);

1 an explanation and analytical basis for expressing the TMDL through surrogate
measures, if applicable. Surrogate measures are parameters such as percent fines
turbidity for sediment impairments; chlorophgland phosphorus loadings for excegss
algae; legth of riparian buffer; or number of acres of best management practicep.

X] The TMDL document should contain documentation supporting the TMDL analysis,
including an inventory of the data set used, a description of the methodology used to gnalyze

the data, a discussion of strengths and weaknesses in the analytical procesgeanttghe

a presentation of relevant information affecting the characterization of the pollutant of

and

from any water quality modeling used. This information is necessary for EPA to review the
loading capacity determination, and the associated load, wasteload, and margin of safety

allocations.
<] TMDLs must take critical conditions (e.g., steam flow, loading, and water quality

parameters, seasonality, etcé) into ac
C.F.R. 8130.7(c)(1) ). TMDLshould define applicable critical conditions and describe the
approach used to determine both point and nonpoint source loadings under such critical
conditions. In particular, the document should discuss the approach used to compute
allocate nonpoinsource loadings, e.g., meteorological conditions and land use distribu

count

fon

[ ] Where both nonpoint sources and NPDES permitted point sources are included in the[TMDL
loading allocation, iad attainment of the TMDL target depends on reductions in the nonpoint

source loads, the TMDL document must include a demonstration that nonpoint source

loading reductions needed to implement the load allocations are actually practicable [40 CFR

130.2(i) ad 122.44(d)].

Recommendation:
X Approve [ ] Partial Approval[ ] Disapprove[ | Insufficient Information

Summary The technical analysis should describe the cause and effect relationship between the

identified pollutant sources, the numeric targets, and achievement of wateay gtetidards. It

should also include a description of the analytical processes used, results from water quality
modeling, assumptions and other pertinent information. The technical analysis &vepenne
Riverdescribes how the E. coli loads were ged in order to meet the applicable water quality

standards for the 303(d) impaired stream segment.

The TMDL loads and loading capacities were derived using the load duration curve (LDC)
approachas described in Section 5.0 of the TMDILo better correlte the relationship between

the pollutant of concern and the hydrologyttug Section 303(d) listed waterbodyl.DC was



developed fothe Sheyenne River stream segm&sily stream flow values were collected at
USGS gage station 05057000 located onSheyenne River near Copperstown, ND. This gage
station is collocated with the NDDoH monitoring station 380009 where the E. coli water quality
samples were collected.

A LDC wasderivedfor the segmenising thedaily flow record, thel26 cfw/100 mLTMDL
target (i.e., state water quality standard) and the observed E. coli data collectethom
monitoring station(see Figures of the TMDL document for a map of the monitoring location).

Observed irstream E. coli bacteria daj@btained fronthe moritoring station, wasconverted to
pollutant load by multiplying E. coli bacteria concentrations by the mean daily flow and a
conversion factor. These loadereplotted against the percent exceeded flow on the day of
sample collection (see Figugein the TMDL document). Points plotted above the df26.00
mL target curve exceedthe State water quality standard or TMDL target. Points plotted
below the curve are meeting the State water quality standard affa260 mL.

To estimate the required pemt reduction in loading needed to achieve the TNlthe

stream segmena linear regression line through the E. coli load data above the TMDL curve in
each flow regime was plotted. The required percent reduction néadibe four regimes \&as
determned wsing the linear regression line (see Appendix C in the TMDL document).

The LDC represestaflow-variable TMDL target across the flow regimes shown in the TMDL
document. For th8heyenne River segmeotered by the TMDL, the LDi€ adynamic
expresion of the allowabléaily load for any given daily flow. Loading capacities were\ckt
from this approach for thisted streamsegment at each flow regime. Tablehows the loading
capacity load (i.e., TMDL load) for the listed segmefrthe Sheyene River

Comments: No Comments.



4.1 Data Set Description

TMDL documents should include a thorough description and summary of all available water

guality data that are relevant to the water quality assessment and TMDL analysis. An inv
of the data used for the TMDL analysis should be provided to docuroetttefrecord, the datg
used in decision making. This also provides the reader with the opportunity to independe
review the dataThe TMDL analysis should make use of all readily available data for the

waterbody under analysis unless the TMDL writetermines that the data are not relevant of
appropriate. For relevant data that were known but rejected, an explanation of why the dz

entory

ntly

ita were

not utilized should be provided (e.g., samples exceeded holding times, data collected priof to a

specificdatewee not considered timely, etcé).

Review Elements

<] TMDL documents should include a thorough description and summary of all available
guality data that are relevant to the water quality assessment and TMDL analysis such
the water quality impaments are clearly defined and linked to the impaired beneficial us
and appropriate water quality criteria.

X] The TMDL document submitted should be accompanied by the data set tilizeg the

TMDL analysis. If possible, it is preferred that the data set be provided in an electroni¢

format and referenced in the document. If electronic submission of the data is not pos

water
that
58S

sible,

the data set may be included as an appendix to the dotumen

Recommendation:
X Approve [_] Partial Approval[ | Disapprove[ ] Insufficient Informaion

Summary TheSheyenne RivafMDL data description and summary are included in the

Available Data sectiofSection 1.5and in the data table in Appendix A. Recent water quality

monitoring was conductddom Mayi SeptembeR009-2010 and include@7 E. coli samples.
The data set also includes approxima@years of flow record from USGS gauging station
05057000(co-located with sampling statiod80009. The flow data, the E. coli data and the

TMDL targes, were used to develop the E. coli loadation curve forthe listed segment of the

Sheyenne River

Comments No Comments.



4.2 Waste Load Allocations (WLA):

Waste Load Allocations represent point source pollutant loads to the wateroihy source
loads are typically better understood and more easily monitored and quantified than nonp
source loads. Whenever practical, each point source should be given a separate waste I
allocation. All NPDES permitted dischargers that disgadhe pollutant under analysis direct
to the waterbody should be identified and given separate waste load allocations. The final
WLAs are required to be incorporated into future NPDES permit renewals.

Review Elements

X] EPA regulations require that a TMDL include WLASs, which identify the portion of the
loading capacity allocated to individual existing and future point source(s) (40 C.F.R.
§130.2(h), 40 C.F.R. 8130.2(i)n some cases, WLAs may cover more than one dischar
e.g., if the source is contained within a general permit. If no allocations are to be made
point sources, then the TMDL should include a value of zero for the WLA.

[ ] All NPDES permitted dischargers given WLA as part of the TMDL should be identified|i

the TMDL, including the specific NPDES permit numbers, their geographical locations

DiNt
ad

y
ized

ger,
to

and

their associated waste load allocations.

Recommendation:
[] Approve [X] Partial Approval[_] Disapprove[ | Insufficient Information

Summary Within thedrainage area of the listed segment of the SheyennetRareno known
point sourcedischarges. Therefore, the E. coli WLA for this segment is zero.

There areseverknown animal feeding operations (AFOS) in the contributing watershid of
Sheyenne RiverTheseven inaldefour small (3300 animal units (AUs)) and three medium
(301-999 AUs)AFOs. All severAFOshave permits to operatare zero disbarge facilities and

are not deemed significant point sowsa# E. coli bacteria loading to the impaired segment of

the Sheyenne River.

Comments See the comments above in the Source Analysis section on the need to address

potential point source discharges from the towns of Cooperstown, McVille and Aneta.



4.3 Load Allocations (LA):

Load allocations include the nonpoint source, natural, ankigsound loads. These types of
loads are typically more difficult to quantify than point source loads, and may include a
significant degree of uncertainty. Often it is necessary to group these loads into larger categories
and estimate the loading ratessed on limited monitoring data and/or modeling results. The
background load represents a composite of all upstream pollutant loads into the waterbody. In
addition to the upstream nonpoint and upstream natural load, the background load often ipcludes
upstream point source loads that are not given specific waste load allocations in this parti¢ular
TMDL analysis. In instanceshere nonpoint source loading rates are particularly difficult tg
guantify, a performanebased allocation approach, in which aailed monitoring plan and
adaptive management strategy are employed for the application of BMPs, may be appropyiate.

Review Elements

X] EPA regulations require that TMDL expressions include LAs which identify the portion|of
the loading capacity attributed to nonpoint sources and to natural background. Load
allocations may range from ®anably accurate estimates to gross allotments (40 C.F.R
§130.2(g)). Load allocations may be included for both existing and future nonpoint source
loads. Where possible, load allocations should be described separately for natural
background and nonpoisburces.

X Load allocations assigned to natural background loads should not be assumed to be the
difference between the sum of known and quantified anthropogenic sources and the existing
in situloads (e.g., meased in stream) unless it can be demonstrated thaintifeopogenic
sources of the pollutant of concern have been identified and given proper load or waste load
allocations.

Recommendation:
X] Approve [ ] Partial Approval[ | Disapprove[ | Insufficient Information

Summary TheTMDL document includes the landuse breakdown for the watershed based on
the 2007 National Agricultural Statistics Service (NASS) data. In 2007, the dominant land use in
thedrainage area of the listesegment of the Sheyenne Riwes agriculture. ApproximateB5
percent of the landuse in the watershed was croplad®gercent was grassland, pastureland or
conservation reserve program lands and the remaitiihgercent wasvater, wetlands,
developedmace, barren or woods. The majority of the crops grown conssstytleans, spng
wheat,corn andsunflowes.

The E. coli bacteridoadingto this segment originafrom nonpoint sources in the watershed.
Intense early summer storms can cause oveffimoding and rising river levels. Due to the
close proximity of livestock grazing and watering to the river, it is likely that they contribute to
the E. coli bacteria pollution in thlisted segmestof the Sheyenne River

Wildlife and failing septic sysms may also contribute to the E. coli bacteria found in the water
guality samples, but most likely in a lower concentration.

By relating runoff characteristics to each flow regime one can infer which sources are most
likely to contribute to E. coli baetia loading. Animals grazing in the riparian area contribute

E. coli bacteria by depositing manure where it has an immediate impact on water quality. Due
to the close proximity of manure to the stream or by direct deposition in the stream, riparian
grazng impacts water quality at high, moist and dry condition, and low flows. In contrast,
intensive grazing of livestock in the upland and not in the riparian area has a high potential to



impact water quality at high flows and medium impact at moist conditbws. Exclusion of
livestock from the riparian area eliminates the potential of direct manure deposit and, therefore,
is considered to be of high importance at all flows. However, intensive grazing in the upland
creates the potential for manure acaulation and availability for runoff at high flows and a

high potential for E. coli bacteria contamination.

Source specific data are limited anaggregate LAs assigned to nonpoint sources with a

ranking of important contributors under various flow negis provided as seen in the following
excerpted table An aggregate LA for the impaired segment of the Sheyenne River is included in
Table 7 of the TMDL document.

Table 5. Nonpoint Sources of Pollution and Their Potential to Pollute at a Given Flow
Regime.

Flow Regime
Nonpoint Sources . .
High Flow Moist Dry
Conditions Conditions

Riparian Area Grazing (Livestock) H H H
Animal Feeding Operations H M L
Manure Application to Crop and H M L
Range Land

Intensive Upland Grazing (Livestoch H M L

Note: Potential importance abnpointsource area to contribuke coli bacteria loads under a givdow regime.(H:
High; M: Medium; L: Low)

Comments No comments.



4.4 Margin of Safety (MOS):

Natural systems are inherently complex. Any mathematical relationship used to quantify t?ﬁie

stressor response relationship between pollutant loading rates and the resultant water q
impacts, no matter how rigorous, will include some level of uncgytaind error. To
compensate for this uncertainty and ensure water quality standards will be attained, a ma
safety is required as a component of each TMDL. The MOS may take the form of a explic
allocation (e.g., 10 Ibs/day), or may be ingfily built into the TMDL analysis through the use
conservative assumptions and values for the various factors that determine the TMDL pol
load- water quality effect relationship. Whether explicit or implicit, the MOS should be

supported by anppropriate level of discussion that addresses the level of uncertainty in th¢

various components of the TMDL technical analysis, the assumptions used in that analysi
the relative effect of those assumptions on the final TMDL. The discussion sleondchstrate
that the MOS used is sufficient to ensure that the water quality standards would be attaing
TMDL pollutant loading rates are meln cases where there is substantial uncertainty regard
the linkage between the proposed allocationsaamievement of water quality standards, it m
be necessary to employ a phased or adaptive management approach (e.g., establish a m
plan to determine if the proposed allocations are, in fact, leading to the desired water qua
improvements).

Review Elements

X] TMDLs must include a margin of safety (MOS) to account for any lack of knowledge
concerning the relationship between load and wasteload allocations and water qué#ity
8303(d) (1) (C), 40 C.F.R. 8130.7(c)(1) ). EPA's 1991 TMDL Guidance explains that t
MOS may be implicit (i.e., incorporated into the TMDL through conservative assumptig
the analysis) or explicit (i.e., expressed in the TMDL as loadings setfasitie MOS).

[] If the MOS is implicit the conservative assumptions in the analysis that account for the|
should be identified and described. The document should discuss why tmptisss are
considered conservative and the effect of the assumption on the final TMDL value
determined.

X If the MOS is explicit the loading set aside for the MOS should be identifiEite document
should discuss how the explicit MOS chosen is related to the uncertainty and/or poten
error in the linkage analysis between the WQS, the TMDL target, and the TMDL loadin
rate.

[ ] If, rather than an explicit or implicit MOS, ti&DL relies upon a phased approdotdeal
with large and/or unquantifiable uncertainties in the linkage analysis, the document sh
include a description of the planned phases for the TMDWell as a monitoring plan and
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adaptive management strategy.

Recommendation:
X Approve [ ] Partial Approval[_] Disapprove[ | Insufficient Iformation

Summary: TheSheyenne River TMDL documémtludesan explicit MOS for the listed segment

of the stream. The MOS wdsrived by calculating 10 peent of the loading capacityThe
explicit MOS for thé&Sheyenne Rives included in Tabl& of the TMDL document.

Comments No comments.



4.5 Seasonality and variations in assimilative capacity:

The TMDL relationship is a factor of both the loading rate of the pollutant to the waterbody and
the amount of pollutant the waterbocln assimilate and still attain water quality standards.
Water quality standards often vary based on seasonal considerations. Therefore, it is appropriate
that the TMDL analysis consider seasonal variations, such as critical flow periods (high flgw,

low flow), when establishing TMDLSs, targets, and allocations.

Review Elements

X] The statute and regulations require that a TMDL be established with consideration of
seasonal variationhe TMDL must describe the method chosen for including seasona
variability as a factor. (CWA 8303(d)(1)(C), 40 C.F.R. 8130.7(c)(2) ).

Recommendation:
X Approve [ ] Partial Approval[_] Disapprove[ | Insufficient Information

Summary By using the load duration curve approach to develop the TMDL allocations
seasonal variability in fecal coliform loads are taken into account. The highast #itevs

typically occur during late spring, and the lowest stream flows typically occur during the winter
months. The TMDL also considers seasonality because the fecal coliform criteria are in effect
from May 1 to September 30, as defined by the reoreagason ifNorth Dakota.

Comments No comments.

5. Public Participation

EPA regulations require that the establishment of TMDLs be conducted in a process oper to the
public, and that the public be afforded an opportunity to participate. To meaningfully partigipate
in the TMDL process it is necessary that stakeholders, imgudiembers of the general publi
be able to understand the problem and the proposed solution. TMDL documents should include
language that explains the issues to the general public in understandable terms, as well
provides additional detailed techni@alormation for the scientific community. Notifications
solicitations for comments regarding the TMDL should be made available to the general
widely circulated, and clearly identify the product as a TMDL and the fact that it will be
submittedto EPA for review. When the final TMDL is submitted to EPA for approval, a copy of

the comments received by the state and the state responses to those comments should be included
with the document.

Review Elements

<] The TMDL must include a description of the public participation process used during the
development of the TMDL (40 C.F.R. 8130.7(c)(1)(ii) ).

[ ] TMDLs submitted to EPA for review and approval should include a summary of signifi¢ant
comments and the State's/Tribe's responses to those comments.







